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INDUSTRIAL HYGIENE AS A FACTOR IN HUMAN 
CONSERVATION ' 

IRVING FISHER 

Professor of Political Economy, Yale University 

FEW will dispute that we live in an age of change and that 
of all the many changes now in progress one of the most 

significant is the change in our attitude toward waste. 

Although men have talked of political economy and domestic 

economy for four or five generations, it is only recently that 
we have faced the really great practical problems of economy; 
and this is especially true in America. We have counted it 
our good fortune to dwell in a land where nature has been so 

prodigal that we have not needed to fear want. We are only 
beginning to realize that this very prodigality of nature has 

produced a spirit of prodigality in men. 
It is the purpose of the conservation movement to rebuke 

and correct this national trait, and the resources of science are 
now concentrated in a mighty effort in this direction. The im- 

portance of conserving the food supply from our soils, as well 
as our supply of waters, minerals and wood, has, under the 

leadership of ex-President Roosevelt, taken a deep hold on the 

popular imagination. 
A beginning has thus been made in the movement to check 

the frightful wastes of production which have been disclosed. 
There is also an effort being made to eliminate the wastes of 

exchange through more "scientific management." But im- 

portant as are productive and business economics, still more 

important is what has recently been called " vital economics." 
The conservation of human life will, I believe, constitute the 

grandest movement of the twentieth century. 
Not only do human beings constitute by far the greatest 

part of our national resources, but the waste of human life and 

Read at the meeting of the Academy of Political Science, November i , I91I. 
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strength is by far the greatest of all wastes. In the report of 
President Roosevelt's Conservation Commission, although his 
commission was appointed primarily to conserve our natural 
rather than our vital resources, it was pointed out that human 

beings, considered as capitalized working power, are worth 
three to five times all our other capital, and that even on a 

very moderate estimate the total waste or unnecessary loss of 
our national vitality amounts to one and a half billions of 
dollars per year. 

Moreover, and this is the most important point, this waste 

may be checked by an expenditure ridiculously small compared 
with the economies attainable. For instance, a sanatorium for 
the treatment of tuberculosis, of which the writer is secretary, 
has recently calculated the costs of the institution during the 
six years of its existence, and the returns on this cost. About 

$200,000 have been expended in treating patients, and there 
have been already earned by the cured or improved patients 
discharged over $300,000; and these discharged patients still 
retain in potential working capacity, estimated on a very con- 
servative basis, a capital value of over $I,500,000. In other 
words, the expenditure of $200,000 has within six years cre- 
ated a value of about $2,000,000, or $IO for each dollar ex- 

pended. 
One of the Rockefeller funds is now engaged in a fight to 

overcome hook-worm disease in the south. Our war depart- 
ment has already to a great extent got rid of this disease 
in Porto Rico at a cost of 54 cents per patient, and this has 

probably produced, on the average, a restored earning power 
of more than this cost every day of the life of the restored 
victim. Similarly great results have been reaped on the invest- 
ment of installing municipal water supplies in Pittsburgh and 
other places, in the prevention of deaths from typhoid fever. 

But, in order properly to conserve our vital resources, there 
will be necessary a revolution in (I) our habits of living, (2) 
our public guardianship of public health, and (3) our conditions 
of labor. All three of these changes are now in progress. 
The anti-tuberculosis movement, the housing reform which goes 
with it, the playgrounds movement, and the various dietetic 
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movements and investigations exemplify the changes slowly 
taking place in our habits of living. The rapidly increasing 
expenditures for municipal and state boards of health, the con- 
sequent reduction in mortality from infectious diseases, as well 
as the movement for a national department of health, are ex- 

amples of improvements in the public guardianship of health. 

Finally, the movement for factory sanitation, for shorter hours 
of labor, for protection of workmen against accidents, for 
workmen's compensation and insurance, are examples of the 

improvements taking place in conditions of labor. These con- 
ditions are already vastly different from what they were when 
the first factory acts were passed in England two or three gene- 
rations ago. We may also believe that the rate of improvement 
is greater to-day than ever before. Professor Henderson in his 
recent book on Industrial Insurance in the United States re- 
marks that it is impossible to bring his book fully up to date 
because improvement is taking place faster than the record of 
it can be revised. 

The two fields in which the public most realizes the need for 
improvement in conditions of labor are the labor of children 
and of women. The premature employment of children, 
especially if, as is usually the case, they are over-fatigued, 
means a shameful sacrifice in the working efficiency of the 
growing generation; and the employment under improper 
conditions of women, especially of married women, means an 
even more serious waste of life and strength for future genera- 
tions. In spite of all the agitation on these important subjects, 
little practical reform has as yet been accomplished, as compared 
with what is necessary from the standpoint of industrial effi- 
ciency. Adjustments come slowly, even in these times of rapid 
change, and the slowest adjustment of all is the adjustment of 
those legal conditions which it is one of the purposes of this 
association to study. When we consider that many of our 
judges still declare that the laws passed to restrict the labor of 
women are unconstitutional on the ground that in the musty 
law books (the heritage of the unsanitary ages of the past) there 
can be found no precedents to justify a discrimination between 
men and women, we realize how sadly the law is behind the 
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times and how dearly we have to pay for the neglect of our 
ancestors to recognize by proper legal usages the physiological 
differences between man and woman. 

Personally I have little doubt that improvements in industrial 

hygiene could add at least one, and probably two decades to 
the expectation of life of workmen. That this is not an un- 
reasonable inference will, I believe, appear to any one who 
familiarizes himself with ( I) the mortality and morbidity among 
the industrial classes, (2) the known preventability of this 

mortality and morbidity and (3) the prevention already ac- 

complished, especially in other lands than ours. We need in- 
dustrial hygiene in every department of industry, but particu- 
larly in certain dangerous trades. We need to follow the 

example of Germany and other countries in providing greater 
safeguards against accidents on railways and in factories. We 
need also to follow their example in a more adequate control 
of industry in the dusty trades, particularly where the particles 
of dust are hard and angular, as in the grinding of needles. 
We need also more stringent regulations in regard to the chem- 
ical trades. Few things have been more humiliating to public- 
spirited Americans than the failure of the United States Con- 

gress to pass the law for a prohibitive tax on the poisonous 
match industry-a law which was approved by the match 

producers themselves, and which represents a reform that has 
been made in practically every other civilized country. 

I have already implied that the United States is in many re- 

spects behind foreign nations in regard to industrial hygiene. 
This was evident to visitors this summer at the great Inter- 
national Hygiene Exhibition at Dresden. An American expert 
and student of the prevention of accidents stated to me at this 
exhibition that there was no comparison between what Germany 
is doing and what is even seriously considered as yet in the 
United States. In fact, at the Dresden Exhibition the United 
States was the only civilized country which had no official 

representation. How little we as a nation as yet appreciate the 
value of modern hygiene is illustrated by the fact that a con- 
siderable number of our citizens can be misled into believing 
that a national department of health would endanger " freedom." 
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So long as we let the unscrupulous have their so-called " free- 
dom" to stunt the growth of our children, to adulterate the 
foods which we eat, to advertise immoral and unhygienic nos- 
trums, so long shall we continue our high death rate and dis- 
ease rate. 

In order to accomplish all which ought to be accomplished 
in industrial hygiene, or even in order to catch up with other 
nations, we must invoke the aid of every agency which can pro- 
mote this result. These agencics are partly governmental, as 
the passage of laws regulating conditions of labor and the better 
equipment and administration of public health agencies, and 
partly voluntary, as efforts of the employers of labor and of the 
laboring classes themselves. Public opinion, the activity of the 
public press, the pulpit and the public school can also cobperate. 
Personally I strongly incline to the opinion that some of the 
greatest strides healthward will be taken in the future through 
the activity of employers and employes, particularly in their 
combinations, the labor unions and the trusts. There are 
doubtless evils of labor unions, as constantly pointed out by 
the capitalistic classes, and there are doubtless evils of trusts, 
as constantly pointed out by the consuming and laboring pub- 
lic. These evils are such, however, as can be better dealt with 
by regulation than by disrupting either labor unions or trusts. 
I believe that the time will come when this will be distinctly 
recognized and that instead of attempting to destroy either of 
these great and delicate mechanisms we shall endeavor rather 
to put them into harness and to compel them to do better their 
share of the world's work. Both of them are even now great 
factors in promoting the health of employes. Labor unions 
are doubtless in many instances acting on fallacious theories 
and in extreme ways. Like a man just out of prison, they 
must needs in their first gropings make mistakes, before they 
" find themselves." But they are already working along cer- 
tain lines in which they have achieved and will achieve results 
important to humanity. In my opinion, the salvation of labor 
lies largely in industrial hygiene, and so far as labor unions 
help industrial hygiene, they deserve the commendation of all 
who have the good of humanity at heart. 
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Such few experiments as have been made in shortening the 
work day indicate that a maximum output can be secured by a 
shorter work day than that usually employed. At Liege, it 
was found in a sulphuric acid establishment similar to a foundry 
that shortening the working day from eleven hours to ten, from 
ten to nine, and so on gradually down to seven and one-half, 
resulted in each case in an increase of the output. 

In I899 the owners of the great Zeiss optical goods factory 
at Jena, Germany, introduced the eight-hour day and then 
made careful records of the results. In 1903 it was announced 
that although the aggregate number of hours worked had de- 
creased 15 o the output per hour had increased 16.2 %. An 
instance in which the eight-hour day superseded the nine-hour 
day with entire success is the case of the Salford Iron Works, 
of Mather & Platt, at Manchester, England, which changed to 
the eight-hour day in I893. It is not maintained that in all 
cases productivity will be as great in eight hours as in nine. 
Cases to the contrary could also be cited. 

The point to be insisted upon is not that it is profitable to an 
employer to make the work day shorter, for often it is not, but 
to show that it is profitable to the nation and the race. Con- 
tinual fatigue is inimical to national vitality, and however it may 
affect the commercial profits of the individual, it will in the end 

deplete the vital resources on which national efficiency depends. 
Many of our railway accidents are traceable to over-fatigue 
through very long hours of work; and statistics show that ac- 
cidents to employes in factories increase rapidly as the late 
hours in the evening approach. An unduly long day is bad 
economy, for the fatigue which it ultimately entails is a cause 
of serious accidents. I believe that in general the hours of 
labor are, physically speaking, too long. In these directions the 
labor unions have already secured some results, not only directly 
through the education of their members as to the prevention 
of tuberculosis through the establishment of sanatoria and other 
mutual benefit institutions; but as a potent force for the pas- 
sage of laws requiring better factory sanitation, the improve- 
ment of labor conditions and the shortening of the work day. 

Finally, it is interesting to note that among the agencies 
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which tend to improve labor conditions are those organizations 
of capital commonly supposed to be directly opposed to the 
interests of labor-the so-called "trusts." As already indi- 

cated, I am one of those who believe in the regulation but not 
the disruption of trusts; and I believe that one of the most 

hopeful signs of the times is found in the fact that the trusts 
are engaged in a far-sighted effort to benefit their employes. 
I do not mean to imply that pure philanthropy plays any great 
r61e in this movement, and indeed, were this the fact, we could 
not expect it to be permanent. Philanthropy enters in only to 
a minor degree, and generally because of the fear, on the one 

hand, of public opinion, of boycotts, or of strikes if conditions 
of labor are unsatisfactory, and because of the hope, on the 
other hand, of public approval and patronage if conditions of 
labor are satisfactory. It is self-interest which leads the em- 

ployer to care for the employe, and sometimes he does so 

merely as an advertisement. 
The Coleman Mustard Company of Norwich, England, have, 

it is reported, never had a strike or any other kind of labor 
trouble because of fifty years of humanitarian and far-sighted 
treatment of their employes, with provisions for playgrounds, 
lunch-rooms, suitable lunch hours, and working day,-and all 

apparently without any attempt to exploit these conditions for 
the mere purpose of advertising. The American Iron and 
Steel Institute, representing over 955 of the steel industry of 
the United States, has instituted a committee on welfare, under 
the charge of Dr. Darlington, the former commissioner of health 
of New York city. The steel plants have entered on this work 
on a colossal scale, having already spent several million dollars 
in improving water supplies, drainage and privy-vaults, installing 
shower baths and playgrounds, distributing literature for the 
instruction of employes in methods of eliminating flies, estab- 

lishing prizes for the best-kept gardens as well as providing 
apparatus for the prevention of accidents. The motive in mak- 

ing these improvements is to increase the labor efficiency of 
the men, decrease the absence from work on account of illness, 
diminish the number of unnecessary deaths, and keep abreast 
of the general movement for industrial hygiene now taking 
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place among industrial establishments. Some years ago the 
bureau of labor of the United States showed that there was 
much room for improvement in the conditions obtaining in the 
steel industry in the United States, and the improvement then 
indicated is now in process of accomplishment. 

The life-insurance companies are entering this field not only 
for the benefit of their employes but also for the benefit of 
their far more numerous policy-holders. No other agency except 
governmental agencies can compare in importance with that of 
life insurance. It crowns the efforts of voluntary and business 
organizations and offers us assurance that in the future the 
conservation of life will be recognized as our greatest business 
interest. 
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